ABSTRACT Natural enemies of the invasive pest Aphis glycines Matsumura can prevent its establishment and population growth. However, current A. glycines management practices include the application of broad-spectrum insecticides that affect pests and natural enemies that are present in the Þeld at the time of application. An alternative is the use of selective insecticides that affect the targeted pest species, although having a reduced impact on the natural enemies. We tested the effects of esfenvalerate, spirotetramat, imidacloprid, and a combination of spirotetramat and imidacloprid on the natural enemies in soybean during the 2009 and 2010 Þeld season. The natural enemy community that was tested differed signiÞcantly between 2009 and 2010 (F ϭ 87.41; df ϭ 1, 598; P Ͻ 0.0001). The most abundant natural enemy in 2009 was Harmonia axyridis (Pallas) (56.0%) and in 2010 was Orius insidiosus (Say) (41.0%). During 2009, the abundance of natural enemies did not vary between the broad-spectrum and selective insecticides; however, the abundance of natural enemies was reduced by all insecticide treatments when compared with the untreated control. In 2010, the selective insecticide imidacloprid had more natural enemies than the broad-spectrum insecticide. Although we did not observe a difference in the abundance of the total natural enemy community in 2009, we did observe more H. axyridis in plots treated with spirotetramat. In 2010, we observed more O. insidiosus in plots treated with imidacloprid. We suggest a couple of mechanisms to explain how the varying insecticides have different impacts on separate components of the natural enemy community.
Before the arrival of the soybean aphid, Aphis glycines Matsumura, to North America in 2000, the use of insecticides on soybean, Glycine max L. Merr. was limited (NASS/USDA 1999 , Alleman et al. 2002 . Since the establishment of A. glycines in North America there has been a dramatic increase in the amount of insecticides applied to soybean (NASS/USDA 2005) . Outbreaks of A. glycines are sporadic in North America, with populations that vary among years, and exhibit a great deal of spatial variability within a year (Johnson et al. 2008 , Gardiner et al. 2009 ).
In soybean, early establishment of aphidophagous natural enemies is important to delay and prevent potential outbreaks of A. glycines (Fox et al. , 2005 Schmidt et al. 2007; Costamagna et al. 2008) . This is true for both A. glycinesÕ native range in Asia as well as its introduced range in North America. Some of the insects that were noted as having signiÞcant impacts on A. glycines populations in Asia include parasitoids such as braconids, aphelinids, and predators including syrphids, chamaeymyids, coccinellids, anthocorids, and chrysopids (Quimio and Calilung 1993, Chang et al. 1994 , Van den Berg et al. 1997 , Wang and Ba 1998 , Heimpel et al. 2004 ). In North America, A. glycines populations are attacked by both native and exotic aphidophagous natural enemies, which are primarily predators. These include insects from the families Opiliones, Carabidae, Coccinellidae, Staphylinidae, ForÞculidae, Cecidomyiidae, Chamaemyiidae, Syrphidae, Anthocoridae, Miridae, Nabidae, Chrysopidae, Hemerobiidae, Aphelinidae, and Braconidae , Schmidt et al. 2008 , Ragsdale et al. 2011 .
Natural enemies of other pest species also inhabit soybean in Iowa, which include insects from the taxa Cicindelinae, as well as parasitic wasps from numerous families (Higley and Boethel 1994) . The natural enemies of A. glycines that are the most abundant in soybeans are Harmonia axyridis (Pallas) (Coleoptera: Coccinellidae), and Orius insidiosus (Say) (Hemiptera: Anthocoridae) (Fox et al. , 2005 Rutledge et al. 2004; Schmidt et al. 2008) . The generalist predator O. insidiosus is a source of predation early in the growing season on A. glycines alates , Desneux et al. 2006 ; Harmonia axyridis typically arrives later in the season when A. glycines populations have established Fox et al. 2004 Fox et al. , 2005 Schmidt et al. 2008) .
Despite this community of natural enemies in the United States that provides biological control of A. glycines, this ecosystem service is inconsistent among years (Gardiner et al. 2009 ). The foliar application of insecticide is recommended when A. glycines outbreaks reach an economic threshold of 250 aphids per plant (Ragsdale et al. 2007) ; typically pyrethroids or organophosphates are used (Olson et al. 2008) . Although these broad-spectrum insecticides are effective for managing pests, they also reduce the populations of natural enemies of the pest that are present when the insecticide is applied (Ellsworth and Martinez-Carillo 2001 , Naranjo 2001 , Ohnesorg et al. 2009 ). Alternatives to broad-spectrum insecticides are referred to as reduced-risk or selective insecticides. They are deÞned by the Environmental Protection Agency (EPA) as "insecticides that may reasonably be expected to accomplish one or more of the four following objectives: 1) reduce the risks of pesticides to the human health; 2) reduce the risks of pesticides to nontarget organisms; 3) reduce the potential for contamination of groundwater, surface water, or other valued environmental resources; and 4) broaden the adoption of integrated pest management strategies, or make such strategies more available or more effective" (EPA 1997) . For the purpose of this experiment we are concerned with the EPAÕs second and fourth objectives for selective insecticides. Thus, selective insecticides should affect the target insect although having minimal effects on the natural enemy community that is present in the Þeld during insecticide application; they should effectively control the pest, and conserve the natural enemy population.
Selective insecticides have been demonstrated as an effective alternative for managing A. glycines in soybeans. Ohnesorg et al. (2009) compared the efÞcacy of two foliar-applied selective insecticides, pymetrozine and imidacloprid, against a foliar-applied broadspectrum insecticide (-cyhalothrin) for control of populations of A. glycines as well as the effects on the natural enemy community present in soybean. The selective insecticides reduced A. glycines populations to levels that were much lower than the control treatment, and soybean yield did not differ among the insecticide treatments. Ohnesorg et al. (2009) also determined that these selective insecticides had a reduced effect on the populations of natural enemies when compared with the broad-spectrum insecticide. Kraiss and Cullen (2008a,b) compared the effects of insecticides approved for use in organic soybean production (pyrethrins, insecticidal soaps, mineral oil, azadirachtin, and neem oil) on populations of A. glycines and H. axyridis populations. These studies determined that insecticidal soap and neem oil had reduced effects on H. axyridis when compared with the other treatments. Both treatments had mortalities of A. glycines that were signiÞcantly different from the water-treated controls. These studies indicate that selective insecticides have the potential to manage A. glycines populations, although having reduced impacts on the natural enemies that are present during their application.
For the following experiment, insecticides were selected based on their novel modes of action or systemic activity (spirotetramat, imidacloprid), which reduce the probability of exposure to nontarget insects. Spirotetramat was chosen based on its novel mode of action (lipid synthesis inhibition); low contact toxicity (Nauen et al. 2008 , Brü ck et al. 2009 ); and plant systemic (ambimobile: transported in the xylem and phloem) characteristics. In comparative studies, phloem-feeding pests demonstrated higher mortalities after feeding on leaves treated with spirotetramat than imidacloprid. The contact efÞcacy of spirotetramat was low in comparison to imidacloprid (Nauen et al. 2008 , Brü ck et al. 2009 ). The neonicotinoid imidacloprid was selected for use in this experiment because of its reduced impact on the natural enemy community that is found in soybean (Ohnesorg et al. 2009 ), and plant systemic (apoplastically mobile: transported in the xylem) characteristics (Weichel and Nauen 2003 ). An experimental formulation CMT-560 was used because of its unique combination of spirotetramat and imidacloprid in a 1:1 ratio with Adjuvant A. It is unknown if this insecticide will have reduced contact toxicity, and the plant systemic characteristics of the two insecticides alone. Finally, the broad-spectrum insecticide esfenvalerate also was used for a comparison between selective insecticides and a commonly used broad-spectrum insecticide.
Data were collected on the natural enemy community before and after insecticide applications to estimate the toxicity that the insecticides have on the natural enemies that are present in the Þeld (Tillman and Mulrooney 2000) . The purpose of this study was to test if the putative selective insecticides spirotetramat, imidacloprid, and CMT-560 have a negative effect on natural enemy populations that are present in soybean Þelds when they are applied based on the control recommendation of an economic threshold of 250 aphids per plant (Ragsdale et al. 2007 ). To do this we compared data from before and after insecticide application to estimate insecticide effects on the natural enemy community (Tillman and Mulrooney 2000) . We measured the abundance and diversity of natural enemies that were present in the soybean before insecticides were applied, and determined if these populations were different from those that occurred after insecticides were applied. (Ragsdale et al. 2007) . In 2010, an ET was not reached because of low A. glycines populations, but insecticides were applied on 15 August to match the calendar period of 2009. Insecticides were applied using a backpack sprayer and a threerow hand boom equipped with TeeJet 11002 Twin Jet nozzles (TeeJet Technologies, SpringÞeld, IL). The carrier (water) was applied at a rate of 237 liters/ha (20 gpa) by using a line pressure of 275 kPa (40 psi) and a nozzle spacing of 38.1 cm (Johnson et al. 2008 , Ohnesorg et al. 2009 ).
Materials and Methods

Field
Natural Enemy Sampling and Evaluation. We monitored natural enemy populations throughout the growing season to determine the abundance and diversity before and after foliar insecticides were applied. Plots were monitored for aphidophagous natural enemies as well as nonaphidophagous natural enemies on the same days that A. glycines populations were measured by using a sweep-net (BioQuip Products, Rancho Dominguez, CA) (Varenhorst 2011) . Sweep net samples were taken weekly with the sampling frequency increased to twice weekly after treatments were applied. Sweep net sampling was chosen based on previous research conducted in Iowa (Schmidt et al. 2008 , Ohnesorg et al. 2009 ) that determined sweep net samples collected aphidophagous insects more effectively than other collection methods, and could provide an accurate estimation of this community present in a soybean Þeld. Two rows were selected randomly from the middle four rows of a plot. The rows were sampled using 10 pendulum swings per row for a total of 20 pendulum swings per plot. A pendulum swing consisted of a 180-degree pass across the selected row, with a returning 180-degree pass. The contents of the sweep-net were emptied into a one-gallon plastic bag and stored at Ϫ20ЊC until the insect specimens were sorted, identiÞed, and counted. All of the insects collected were identiÞed to at least the family level. Coccinellidae and Orius insidiousus were identiÞed to species. Voucher specimens were deposited in the Iowa State University Insect Collection at Iowa State University, Ames, IA.
Analysis. This experiment tested two null hypotheses. The Þrst was that the abundance and the diversity of the natural enemy community would not differ between years. Although year-to-year variation of natural enemies was not the focus of this manuscript, it was important to address this variation when selecting individual members of the community for further analysis. To determine if the abundance differed between 2009 and 2010, we compared populations of natural enemies that were captured in the untreated control for both years. In the same manner, we compared the natural enemy taxa to determine if there was a difference in diversity between 2009 and 2010. We analyzed the diversity of the natural enemies by calculating a SimpsonÕs Diversity Index for the untreated control based on the overall natural enemy abundance captured in 20 pendulum sweeps. The SimpsonÕs Diversity Indices were calculated using R version 2.13.1 (The R Foundation for Statistical Computing 2011).
The second null hypothesis was that the abundance of natural enemies in soybean would not differ within or among treatments after insecticide application. To test this hypothesis we selected one sampling date immediately before and four time points after insecticide applications for each year. This was done because there were no signiÞcant differences among treatments at any of the preapplication dates (results not shown). A reduction in the natural enemy abundance between the pre and postinsecticide application dates indicated that the treatment had a negative effect on the natural enemy community. If there was no change, or an increase it indicated that the treatment had a negligible effect on the natural enemy community.
The tests for an effect of year and the effects of insecticide treatments were based on assessments all of the natural enemies, both aphidophagous and nonaphidophagous. We analyzed both hypotheses by using the PROC MIXED procedure with SAS statistical software version 9.2 (SAS Institute, Cary, NC). The Þxed effects for the models were treatment, block, and time. The random effect for both was block*treatment. For both hypotheses data were analyzed for differences by using a one-way analysis of b CMT-560 is a combination of the chemicals spirotetramat (Movento, Bayer CropSciences) and imidacloprid (Provado 1.6, Bayer CropSciences) in a 1:1 ratio.
variance (ANOVA), and also by using F-protected least-squares means test for mean separation. To determine differences between the pre-and four postinsecticide application dates for individual treatments and also for differences in individual treatments among the designated time points, we further analyzed these data by using contrast statements. Contrast statements were used because of the loss of power when using the F-protected least-squares means. The diversity of the natural enemies was analyzed by testing the diversity indices calculated using a one-way ANOVA in the PROC MIXED procedure.
Results
Natural Enemy Diversity and Abundance. Overall, we observed natural enemies belonging to 22 taxa (Table 2) ; many of which are considered predators of A. glycines (Fox et al. , 2005 Rutledge et al. 2004; Schmidt et al. 2008) . Diversity of the natural enemy community in the untreated control differed between years (F ϭ 87.41; df ϭ 1, 598; P Ͻ 0.0001) and the greatest diversity was detected in 2009 (t ϭ 87.42; df ϭ 598; P Ͻ 0.0001) based on the SimpsonÕs Diversity Index. The diversity indices of Coccinellidae from the untreated control differed between the 2 yr (F ϭ 268.74; df ϭ 1, 154; P Ͻ 0.0001). In the untreated control, we observed six species of Coccinellidae in 2009 (Fig. 1a) , but in 2010 we observed only two species (t ϭ 29.89; df ϭ 154; P Ͻ 0.0001) (Fig. 1b) . Across all treatments we observed seven species of Coccinellidae in 2009, but only four species in 2010.
Abundance of natural enemies was also not consistent between years, with natural enemies being more abundant in the untreated control in 2009 (1,892 total natural enemies throughout the season) than in 2010 (376 total natural enemies throughout the season) (F ϭ 128.48; df ϭ 1, 20; P Ͻ 0.0001). We were also interested in determining which natural enemy was the most abundant in each year. To determine this we compared the relative abundance of species in the untreated control for 2009 and 2010. In 2009, H. axyridis represented 56.0% of the natural enemy community. We did not observe a signiÞcant difference (F ϭ 2.67; df ϭ 1, 264; P ϭ 0.1036) in the seasonal abundance of H. axyridis (11.76 Ϯ 1.4 H. axyridis per sampling date) to the total abundance of all other natural enemies (8.494 Ϯ 1.4155 total natural enemies per sampling date) (Fig. 1a) . In 2010, Orius insidiosus represented 41% of the natural enemy community (Fig. 1b) Effects of Insecticides on Natural Enemies. Because of the differences in the abundance and diversity of the naturally enemy community between the 2 yr, we examined the effects that insecticides had on the natural enemy community present in soybean from a Natural enemies were collected from sweep-net sampling. Fig. 1 . The diversity and abundance data of the natural enemy community for 2009 (a) and 2010 (b) that were collected from the untreated control in both years. These abundances represent natural enemies that were not subjected to insecticides. The category of Other Natural Enemies refers to aphidophagous natural enemies that represented a very small percent of the total natural enemies as well as natural enemies that were collected but are not reported to feed on A. glycines. preapplication date and four postapplication sampling dates for 2009 (Table 3 ) and 2010 separately (Table 4) . We tested two null hypotheses within a year; that there would be no difference in the abundance of natural enemies among any of the treatments at individual time points, and that there would be no differences in the abundance of natural enemies for an individual treatment among the sampling dates.
The abundance of natural enemies in 2009 did not vary among any of the treatments at the preapplication date (F ϭ 0.82; df ϭ 4, 20; P ϭ 0.5273) indicating comparable starting populations. We observed differences in the abundance of natural enemies among the treatments at 5 d (F ϭ 11.62; df ϭ 4, 20; P Ͻ 0. Although we did not observe treatment differences in the abundance of natural enemies, we did observe differences in their abundance over the 20-d postapplication sampling period. In 2009, overall we observed that all treatments had signiÞcantly greater natural enemy abundance at 20 d postapplication than at the preapplication date (Table 3 , note mean separation within a row). The lowest population of natural enemies was observed 8 d post application for imidacloprid (F ϭ 8.01; df ϭ 1, 20; P Ͻ 0.0103); esfenvalerate (F ϭ 12.19; df ϭ 1, 20; P Ͻ 0.0023); spirotetramat (F ϭ 4.44; df ϭ 1, 20; P Ͻ 0.0480); and CMT-560 (F ϭ 12.50; df ϭ 1, 20; P Ͻ 0.0021). Overall, these data indicate insecticides had a negative effect on the natural enemy community, but populations recovered to preapplication levels for some treatments.
In 2010, we did not observe differences in natural enemy abundances at the preapplication date among the treatments (F ϭ 1.18; df ϭ 4, 20; P ϭ 0.3501). After insecticides were applied the abundance of natural enemies varied signiÞcantly. We observed differences in the abundance of natural enemies among treatments at 6 d (F ϭ 3.60; df ϭ 4, 20; P Ͻ 0.0228), 9 d (F ϭ 5.55; df ϭ 4, 20; P Ͻ 0.0036), and 12 d (F ϭ 2.89; df ϭ 4, 20; P Ͻ 0.0489) postapplication, with the untreated control and imidacloprid having signiÞcantly greater abundance of natural enemies than the broad-spectrum insecticide esfenvalerate at 5 d (F ϭ 6.71; df ϭ 1, 20; P Ͻ 0.0175) and 8 d (F ϭ 11.85; df ϭ 1, 20; P Ͻ 0.0026) postapplication (Table 4 , note mean separation within a column). At 12 d postapplication, the untreated control had a signiÞcantly greater abundance of natural enemies when compared with CMT-560 (F ϭ 9.33; df ϭ 1, 20; P Ͻ 0.0063). There were no signiÞcant differences among the other treatments at the 20-d postapplication sampling date.
Unlike 2009, during 2010 we did not see signiÞcant changes in the abundance of natural enemies between the preapplication and 20 d postapplication sampling dates (Table 4 , note lack of means separation within a row). For esfenvalerate (F ϭ 12.19; df ϭ 1, 20; P Ͻ 0.0023), spirotetramat (F ϭ 4.44; df ϭ 1, 20; P Ͻ 0.0480), and CMT-560 (F ϭ 28.43; df ϭ 1, 20; P Ͻ 0.0001) the abundance of natural enemies was greatest at the preapplication sampling date. There were differences in the abundance and diversity of the natural enemies between 2009 and 2010, and also a difference in the insecticidal effects between the two years. Because of this we compared a pre-and postapplication date for the two most abundant natural enemies from 2009, and 2010. Harmonia axyridis was the most abundant predator in 2009, but was not frequently found in 2010. The opposite was true for O. insidiosus, the most abundant natural enemy in 2010. Therefore we explored if the insecticides impact varied for these two species.
During 2009, we did not observe differences before insecticides were applied in the abundance of H. axyridis in any of the treatments (F ϭ 1.08; df ϭ 4, 20; P ϭ 0.3927). However, there were differences in the abun- During 2010, we did not observe differences before insecticides were applied in the abundance of O. insidiosus in any of the treatments (F ϭ 0.70; df ϭ 4, 20; P ϭ 0.5999). However, there were differences among the treatments at the 6 d postapplication date (F ϭ 6.57; df ϭ 4, 20; P Ͻ 0.0015), but not at any other postapplication sampling point. The abundance of O. insidiosus was greatest in the imidacloprid treatment (F ϭ 17.30; df ϭ 1, 20; P Ͻ 0.0005) followed by the untreated control, spirotetramat, and CMT-560. The abundance of O. insidiosus was lowest in plots treated with esfenvalerate (F ϭ 8.92; df ϭ 1, 20; P Ͻ 0.0073) ( Table 6) .
We compared the abundance of O. insidiosus by sampling period to determine the effects that each insecticide had on their populations throughout the (Table 6 ).
Discussion
During the period of time in which we conducted our experiment we observed signiÞcant variation in the abundance of A. glycines (Varenhorst 2011) . In 2009, the economic threshold for A. glycines was reached, and populations of A. glycines reached economically damaging levels in soybean that were not treated with insecticides (1899 Ϯ 60 A. glycines per plant). This was not the case in 2010, where A. glycines populations did not reach the economic threshold, even in soybeans that were not treated with insecticides (6 Ϯ 2 A. glycines per plant). Natural enemies in North America have been observed to respond numerically to outbreaks of A. glycines , Ragsdale et al. 2011 , and conversely, as we observed, low populations of A. glycines co-occurred with an overall lower abundance of natural enemies in 2010.
In addition to the differing abundance of natural enemies between the 2 yr, the composition of this community also differed. The most abundant natural enemy species in 2009 was H. axyridis, which has been observed to respond numerically to increases in aphid populations . In 2010, the most common predator encountered was O. insidiosus, which often colonize soybean before A. glycines (Yoo and OÕNeil 2009) , surviving on alternative prey. Orius insidiosus has been reported to feed on Lepidopteran pests, and in 2010 a prominent pest in soybean in Iowa was the green cloverworm, Hypena scabra (F.) (Lepidoptera: Noctuidae) (McCarville et al. 2010 ). The increased abundance of H. scabra could account for the elevated populations of O. insidiosus that were seen in 2010 (Fig. 1b) when compared with 2009 (Fig.  1a) . Regardless of the occurrence of H. scabra, O. insidiosus can survive on plant tissue when prey species are unavailable (Armer 1996) . Thus, it is not surprising that this facultative phytophagous predator would be present during a growing season when A. glycines was not abundant.
The response of natural enemies to the insecticide treatments varied between the 2 yr. In 2009, we observed a negative impact on the natural enemy community (Table 3 ) from both selective and broad-spectrum insecticides. This was not the case for 2010, when we observed a reduction in natural enemy abundance at 6 and 9 d postapplication in plots treated with a broad-spectrum insecticide (Table 4) . Therefore, we suggest that the response of the natural enemy community within soybean to insecticides is dependent upon an interaction with factors that vary between years, including but not limited to the abundance of prey (i.e., Aphis glycines). Despite this interaction, we observed trends within a given year that suggest selective insecticides had a reduced impact on unique species of natural enemies.
More speciÞcally, these data for 2009 suggest that the broad-spectrum insecticide had a negative effect on H. axyridis populations. We observed a greater decrease in H. axyridis populations after the application of the broad-spectrum insecticide esfenvalerate than the selective insecticide spirotetramat. The selective insecticides imidacloprid and CMT-560 also had negative effects on populations of H. axyridis (Table 5 ). Because CMT-560 is a formulation that contains both spirotetramat and imidacloprid it is possible that the reduced populations of H. axyridis associated with this product are because of the presence of imidacloprid. A possible reason for the reduced mortality caused by spirotetramat could be related to its fully systemic nature, as well as its translaminar efÞcacy (Brü ck et al. 2009 ). Spirotetramat has low contact toxicity, with the greatest mortality caused by ingestion of the active ingredient (Nauen et al. 2008) . Imidacloprid is a neonicotinoid, and acts as both a contact and gut toxin (Yu 2008) . The increased contact toxicity of imidacloprid could explain the negative effects associated with the H. axyridis populations. We also observed the abundances of H. axyridis increase as the season progressed, which could be because of the general increase in A. glycines populations as plants senescenced (data not shown).
Our data from 2010 suggest that imidacloprid had a negligible effect on natural enemy community. We observed a signiÞcant decline in both overall abundance of natural enemies and O. insidiosus when esfenvalerate, spirotetramat, and CMT-560 were applied. The populations of O. insidiosus appeared to be negatively affected by spirotetramat and esfenvalerate, but not imidacloprid. Imidacloprid was also the only insecticide that did not signiÞcantly reduce the abundance of O. insidiosus between the pre-and 6-d postapplication sampling points. As a facultative phytophagous predator, O. insidiosus may feed on plant tissue and because of spirotetramatÕs very high translaminar efÞcacy, resulted in increased mortality compared with the other selective insecticides. Spirotetramat is also systemically active as an ambimobile insecticide, moving in both the phloem and xylem of the plant. Spirotetramat is not limited to the leaf area that it was applied to, but will be found throughout the plant including new plant growth (Brü ck et al. 2009 ). Imidacloprid also has an effective translaminar efÞ-cacy, but is noted to have reduced efÞcacy within 2 d of the application. Imidacloprid is active in the xylem, and because of this is restricted to the leaf area that it was applied to (Weichel and Nauen 2003) . Because O. insidiosus feed using piercing-sucking mouthparts it is likely that it would come into contact with both in-secticides when feeding on the soybean plants. The increased translaminar efÞcacy and systemic nature of spirotetramat compared with imidacloprid may be the cause of the reduced populations of O. insidiosus in plots treated with spirotetramat than imidacloprid.
Overall, our Þeld study suggests that even for a simpliÞed habitat like a soybean Þeld there exist potential for yearly variation in the natural enemy community. Such variation should be accounted for when measuring the impacts of insecticides on this community. Furthermore, our data suggest that the response of speciÞc natural enemies to insecticides may very signiÞcantly depend upon the life history traits of the predator. Further research should examine the possible reasons for the difference in mortality of the two natural enemies (H. axyridis and O. insidiosus) to the different selective insecticides by testing the natural enemies against the active ingredients in a more controlled setting. Additional research testing the effects of systemic insecticides on natural enemies should also be conducted to measure the effects that these insecticides have on facultative phytophagous predators such as O. insidiosus.
